and the ramp rate can be adjusted with the voltage ( V ) from potentiometer PI. The ramp rate at the integrator output is further reduced by the ratio of the voltage divider (R4, R5). The maximum output voltage, or span, is given by the voltage across the resistor RE and is set for 25 mV. The additional circuit sections of figure 2 include an isolation stage OAZ, a comparator OA3 and a transistor Ti which drives the relay switching circuit RL2. The hold temperature is adjusted with the potentiometer P5. The hold voltage from this potentiometer is compared with the ramp voltage from P3 at the comparator O h . The comparator actuates the switching circuit when the two voltages are equal which holds the ramp constant. Other circuit components are: RLi, RLa, reed relays with an isolation resistance of 10l5 Q; R3, glass encapsulated resistor (for example, Welwyn or Victorin) ; R4, 5 , 7 metal film resistors; Pz, 3, 4 trimpots 20 turn; Ci high quality metallized polycarbonate or polyester capacitor. Both programmers require a regulated 2 15 V power supply with 100 mA output for circuit 1 and 250 mA for circuit 2.
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Special attention must be given to the wiring of the integrator and its associated components to prevent any isolation losses which would affect the long-time stability of the ramp generator. All these components were mounted on a Teflon board and were encased in a Plexiglas box.
The front panel controls for the simpler version (figure 1)
include the ramp potentiometer Pi, the range switch SZ, the percentage span meter 11, switches S3 for normal and fast run and Si for run down and reset. For figure 2 there is, in addition, the hold potentiometer PE, and the indicating lights LEDi, Z , 3.
Since the epitaxial growth rate decreases towards lower temperature it is desirable for many application to increase the ramp rate continuously towards lower temperature. This can be done most easily by coupling the slope potentiometer Pi to a synchronous motor which results in a linear change of the ramp rate with time.
Performance and discussions
The linearity of the ramp voltage versus time over the whole voltage span for both programmers shows no deviations or ripples and is within the linearity of the recorder used for monitoring. The same was found if the furnace temperature versus time was recorded. For the programmer with the hold feature (figure 2) the most critical requirement is the stability of the hold voltage with time. Any drift in this voltage will result in a drift of the furnace temperature. A drift measurement was made over 75 h with a hold setting of 50% of the voltage span. Only a small, linearly increasing, positive drift voltage of 3 pV h-1 was found which can be neglected for most practical applications. For both circuits care must be taken to compensate properly the offset voltages of the operational amplifiers.
We have used these controllers in our laboratory for programming the temperature of liquid phase epitaxial growth of Gap-(GaA1)P heterostructures. We found them very simple to build and to operate. The authors acknowledge the valuable discussions and the helpful contributions of D P Bortfeld.
Introduction
The interdigital transducers (IDT) used in surface acoustic wave pass band filters are commonly aperture weighted (Hartmann 1973) in order to realize a particular transfer function. A typical pattern is shown diagrammatically in figure l(a). During the development of these filters it is convenient to be able to change the form of the overlap function without the need to redraw and photo reduce the primary high definition artwork. Haydi (1972) has proposed a method of doing this in which the unweighted TDT has alternate fingers made of gold and aluminium. A selective etchant is employed to break the aluminium fingers but not the gold fingers and so build up a particular overlap function. Here we propose a method of breaking alternate fingers of an IDT that is made of just one metal. The device is constructed by entirely standard methods and the weighting function is then applied as a final step in the production schedule. In this technique one set of electrodes is held in contact with a metal of a different electronegativity while immersed in the etchant solution. The resulting electric currents cause an order of magnitude difference in the rate of etching of the two sets of electrodes.
2 The technique with aluminium (i) The unweighted pattern is prepared from an aluminium film by standard photolithography.
(ii) A layer of photoresist is spun onto the device (figure l(b)) and windows are opened in the photoresist in the form of a small area on one of the pads, W, and a thin weighting line, The electrochemical current flowing between the silver and the resist free areas of aluminium connected to it greatly increases the rate of etching of these areas relative to the areas not connected to the silver. If the device is removed from the etch at the appropriate time all the fingers connected to the silver spot are completely broken while the alternate fingers remain intact. (v) The device is cleaned of silver paint and resist in the appropriate solvents. if required.
The optimum conditions
A series of experiments were performed with a range of concentrations of KOH for an aluminium thickness of 800 A. Figure 2 shows the change in the appearance of the device with time in a 0.1 "/o by weight solution of KOH at rOOm temperature. After 1 0 s the fingers connected to the silver paint spot are cleanly broken but it is not until after 140 s that the unconnected fingers show signs of beginning to break. The presence of the silver thus increases the etching rate by more than a factor of ten and we conclude that if the process is stopped after 10 s the exposed regions of the unconnected fingers will only have thinned by about 10% which will have a negligible effect on their resistance. Figure 3 shows how the different etch rates vary with the strength of the KOH solution. At h e A all fingers connected to the silver were cleanly broken, at h e B some of the free fingers were etched through and at line c a1l were broken-The etching time must be chosen to lie in the region between A and B, but as near to A as possible. These results were obtained with ultrasonic agitation of the etchant, with manual agitation the etch rates Were still in the ratio of 1O:l but were dependent on the type of agitation employed. The finger and gap width of the device used for figure 3 was 14 pm, but essentially identical results have been Obtained for widths Of 1*6 pm-3 The technique with chromium When a particular weighting function has been chosen it is t DAG 915, Acheson Colloids Company, Prince Rock, convenient to apply this to the master chromium mask from Plymouth.
which devices are to be printed. This is simply achieved by a similar technique except that an aluminium clip is attached to the pad connected to those fingers that are not to be broken, the inverse of the aluminium case. When immersed in an stchant of ceric sulphate and sulphuric acid, the aluminium dissolves preferentially and protects the chromium connected to it effectively indefinitely. The free chromium fingers etch at the usual rate.
Conclusion
We have shown that aperture weighting can be applied to standard aluminium surface acoustic wave interdigital transducers at the device stage. This is particularly useful with high frequency, high time-bandwidth product, dispersive structures which require an expensive primary artwork and multiple photographic reductions. A range of different weighting functions may be tested with relatively low definition technology and when an acceptable function has been found this may be applied to the chromium master pattern. This technique has the added attraction that, if required, both sets of fingers may carry their own line of finger breaks. We wish to thank Mrs S L Osborne for experimental assistance and the Director of the Royal Radar Establishment and the Controller of H M Stationery Office for permission to publish this paper.
Introduction
To investigate the propagation of energy in optical waveguides, a method of terminating these devices is required, which has a precision compatible with the parameters to be investigated. A typical glass waveguide of cladded construction has a core of 40 pm diameter and a cladding of 5 pm thickness.
The usual method of producing high quality terminations is to embed the end of the glass fibre (waveguide) in a resin compound, which then allows conventional grinding and polishing machines to be used.
The major drawback of this method is that the length of the fibre is fixed unless either the fibre is embedded for the whole of its length, or the end is re-embedded for each change of length.
The ideal technique would be to hold the fibre in such a manner that it may be ground and polished, and then released.
This paper describes such a technique. The equipment consists of a vice and an all-purpose grinding and polishing machine,
The vice and vice jaws
The vice jaws must be of a material which grips the 50 pm diameter fibre firmly, but whose hardness is less than the glass of the fibre, so that during grinding the jaws will also be ground, but at a greater rate than the fibre end. The jaws are manufactured from an embedding resin casting, which is cut as shown in figure l(a) . The mould is a 7 mm diameter gelatine Figure 1 (a) The vice jaws, (b) the mounting vice capsule. The fibre to be polished is passed through the hole in the base of the jaws and then clamped between the jaws by the mounting vice shown in figure l(b) . The clamping pressure must be sufficient to hold the fibre, but not great enough to encourage chipping of the leading edge of the fibre by the coarser grades of grinding. The mounting vice is secured to an adjustable table which is mounted on an optical bench. Various adjustments allow the fibre to be positioned at any angle to the grinding plane.
Grinding and polishing machine
The optical bench mounted machine is shown in figure 2 .
The various grinding and polishing compounds are mounted on aluminium plates (A). These plates are fixed in turn to the rotating chuck (B). The chuck is mounted on the piston rod of the pneumatic cylinder (C) via two ball races (D). The motor (M) rotates the chuck via the belt drive (E). The plates (A) are thus rotated by the motor (M) and moved along the Z axis by the pneumatic piston action. When the plates are in contact with the workpiece, pressure between the two may be adjusted by varying the air pressure in the pneumatic cylinder (C). The motor (M) is a single pole induction motor and is driven by a variable frequency supply. Its speed is
